Introduction: Chlamydia trachomatis is the most frequently reported infectious disease in the United States, with high reinfection rates and highest prevalence among adolescents and young adults. National guidelines suggest testing for reinfection 3 months after chlamydia treatment, and 3 to 4 weeks after treatment during pregnancy. Our needs assessment evaluated retesting rates among adolescent and young adult patients across several clinical settings within one community.
Introduction
Chlamydia trachomatis is the most reported infectious disease in the United States, with its highest prevalence among those under 24 years old. Among 15 to 19-year-old women, the prevalence is 2,941 per 100,000. Chlamydia sequelae can include pelvic in`ammatory disease, increased ectopic pregnancy risk, and infertility, with repeat infections conferring greater risk. Although cure rates with antibiotics are high, reinfection rates are high as well, ranging from 7 to 38% among adolescents in various studies.
Current CDC guidelines recommend testing for reinfection 3 months after treatment. Tests of cure 3 to 4 weeks posttreatment to detect antibiotic failure are recommended only for pregnant women. Despite these guidelines, low retest and high reinfection rates indicate many patients do not receive proper follow-up. In one large study, only 22.3% of men and 38% of nonpregnant women were retested within 12 months. School-based health services have been found to be effective in chlamydia screening, but there has been little evaluation to see if they are also effective for retesting.
Our needs assessment sought to examine retesting and reinfection rates among adolescents in one Michigan community, comparing adherence to guidelines between school-based health centers (SBHCs), a private adolescent and young adult clinic, and an academic family medicine and pediatrics primary care site. We also assessed for missed opportunities (ie return clinic appointments without retesting completed), and examined associations between patient demographics and retesting. This study aimed to assess the need for interventions to increase retest rates.
Methods
We performed retrospective chart reviews on all male and female patients 14 to 21 years old with a positive Chlamydia trachomatis test between September 1, 2014, and August 31, 2015. The demographics of the population studied are shown in Table 1 . Based on CDC guidelines, the goal treatment window was de[ned as tests for reinfection conducted between 60 to 184 days after documented treatment for nonpregnant patients, and tests of cure conducted within 21 to 42 days posttreatment for pregnant patients.
After identifying the initial positive chlamydia test, we reviewed the chart to assess if a subsequent chlamydia test was performed, up to 6 months post-initial treatment. If a patient had a repeat positive chlamydia test that fell within the date range of this study, we noted this and reviewed the chart for an additional 6 months to look for an appropriate test of reinfection after treatment. We also assessed missed opportunities for retesting, de[ned as a return clinic visit within the goal window during which a retest was not sent. In instances where retests were performed at a different site from the initial treatment location, retests were categorized with the initial site for analysis.
We performed Fisher's exact tests and independent sample t-tests using Stata 13.1 to assess for differences in retest rates, missed opportunities, and reinfection rates between sites and based on patient demographics. The University of Michigan Medical Institutional Review Board reviewed this research and determined it to be "not regulated" as quality improvement.
Results
Treatment information was available for 134 adolescents with positive chlamydia tests during the study period. Treatment information was not available for nine patients with positive initial tests, for whom the county health department was noti[ed. Overall, 57.5% (77/134) of patients were retested, with 44.0% (59/134) retested in the appropriate time frame. Of those tested outside the timeframe (11.9%, 16/134), 14 were tested too soon to be considered a test of reinfection and two were pregnant patients tested after 6 weeks. At the adolescent and young adult clinic, 42.7% of patients were appropriately retested, vs 46.2% at the academic pediatrics site, and 38.5% at the academic family medicine site. SBHCs had the highest retest rates, retesting 55.0% of patients appropriately (Table  2 ). These differences between sites were not statistically signi[cant (P-value=0.71). No signi[cant differences in likelihood of retesting were found based on race, ethnicity, age, or gender (Table 3) .
Of patients not appropriately retested (n=75), 25.3% (19/75) had at least one missed opportunity. There were no statistically signi[cant differences in missed opportunities between sites (exact P-value=0.572).
Of appropriately retested patients, 22.0% (13/59) had a second positive chlamydia test result at their test of reinfection.
Conclusions
Appropriately testing for and treating chlamydia reinfection can signi[cantly reduce the burden of disease. Although 9 10.22454/PRiMER.2017.582445
rates of retesting within 6 months after treatment in this study were higher than others in the literature, these clinical sites were not consistently following CDC guidelines for chlamydia management. Overall, 44.0% of patients were retested per guidelines, showing signi[cant room for improvement. Proper follow up among adolescents and young-adults is vital to reducing transmission because of their high reinfection rates, supported by the 22% reinfection rate in this study.
Our ability to compare sites was hindered by small sample size, but more research into the effectiveness of SBHCs for management and retesting of chlamydia is warranted. The SBHCs in this setting retested 55% of their patients per CDC guidelines, retested 80% within 6 months, and had few missed opportunities during the study time frame, surpassing other sites. SBHCs' location maximizes patient access, reducing the number of "no-returns," and improving retesting. In certain settings, it may be advantageous for community and private clinics to partner with SBHCs to improve care for adolescent and young adult patients with sexually transmitted infections.
Of the patients not retested in this study, the majority had not returned to clinic. This supports beliefs expressed in the literature by providers that retesting rates are low because patients don't return. However, other studies note that up to 41.9% of patients not retested by 6 months had, in fact, returned to clinic during that time. Our results differ in that only 25.3% of patients who were not retested per guidelines had missed opportunities. It should also be noted that we were unable to track if patients received retesting at sites outside of this study's health care system.
Interventions such as text message reminders and chart `agging systems may improve chlamydia retesting rates.
Moving forward, we plan to institute and evaluate interventions to reduce missed opportunities, increase patient return rates, and improve retesting in this study's population. 
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